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ABSTRACT. We study the generalized Whittaker models for $G=GSp(2, R)$ associ-
ated with indefinite binary quadratic forms when they arise from the principal series
representation induced from the minimal parabolic subgroup of $G$ . We prove the
uniqueness of such models with moderate growth property. Moreover we express
the values of the corresponding generalized Whittaker functions on a one-parameter
subgroup of $G$ in terms of Meijer $s$ G-functions.
\S 1. $GSp(2, R)$ [ ]
Whittaker ( $B$essel ) 2
Whittaker
1
$J$acobi ( $=$Klingen )
([Mo-l] [Mo-2]
$)$ [Mi-l],[Mi-2], [Is] [Mo-2] Whittaker




$\tilde{\gamma 0}=$ diag$(-1,1,1, -1)\in GSp(2, R)$ $Sp(2, R)$




Hecke eigen form $F$ Whittaker
$GSp(2, R)$ $GSp(2, Afin)$
Whittaker
$L$ (e.g. [An], [PS],[An-Ka], [PS-R], [F])
[ $F$
Whittaker [B-F-F-1997]








\S 2. $G$ 2 similitude $G_{0}$ 2 :
$G=GSp(2, R):=\{g\in GL(4,R)|{}^{t}gJg=\nu(g)J$ $\nu(g)\in R^{\cross}\}$
$G_{0}=Sp(2, R):=\{g\in G|\nu(g)=1\}$
$J=(\begin{array}{ll}0_{2} I_{2}-I_{2} 0_{2}\end{array})$ $G$ $G_{0}$ Lie $\mathfrak{g}$ , Go
$G$ (resp. $G_{0}$ ) $K$ $K=G\cap O(4)(K_{0}=G_{0}\cap O(4))$
$K_{0}$ $U(2)$ :
$U(2)\ni A+\sqrt{-1}B\mapsto k_{A,B}:=(\begin{array}{ll}A B-B A\end{array})\in K_{0}$ , $(A, B\in M(2, R))$ .
$K=K_{0}\cup K_{0}diag(-1, -1,1,1)$ $G$ Siegel Levi
$P=MN$, $M=\{m(h, \lambda):=(\begin{array}{ll}h 0_{2}0_{2} \lambda {}^{t}h^{-l}\end{array})|h\in GL(2, R), \lambda\in R^{\cross}\}$ ,
$N=\{(+_{0_{2}I_{2}}^{I_{2}x})|tx=x\}$
$\beta={}^{t}\beta\in M_{2}(R)$ 2 character $\psi_{\beta}:Narrow$
$C^{(1)}$
$\psi_{\beta}((+_{0_{2}I_{2}}^{I_{2}x}))=\exp(2\pi\sqrt{-1}tr(\beta x))$
$M_{\beta}:=\{m(h, \det(h))\in M|{}^{t}h\beta h=\det(h)\beta\}$ $\psi_{\beta}$ $M$
$\{m\in M|\psi_{\beta}(mnm^{-1})=\psi_{\beta}(n), \forall n\in N\}$ 2
$\det(\beta)>0$ $\det(\beta)<0$ $M_{\beta}\cong C^{\cross}$ $M_{\beta}\cong R^{\cross}\cross R^{x}$
$M_{\beta}$ quasi-character $\chi:M_{\beta}arrow C^{\cross}$
$R_{\beta}:=M_{\beta}\ltimes N$ quasi-character $\chi\cdot\psi_{\beta}:R_{\beta}arrow C^{x}$ $(\chi\cdot\psi_{\beta})(mn)=\chi(m)\psi_{\beta}(n)$
$\chi\cdot\psi_{\beta}$
$C^{\infty}(R_{\beta}\backslash G;\chi\cdot\psi_{\beta}):=\{W:G^{C^{\infty}}arrow C|W(rg)=(\chi\cdot\psi_{\beta})(r)W(g) \forall(r, g)\in R_{\beta}\cross G\}$
$G$ $C^{\infty}(R_{\beta}\backslash G;\chi\cdot\psi_{\beta})$ $W(g)$
$C>0,$ $N>0s.t$ . $|W(g)|<C||g||^{N}$ $\forall g\in G$









(A) : $\dim_{C}GW_{G}^{mg}(\mathcal{H}_{\pi},\chi\cdot\psi_{\beta})\leq 1$




$M_{0}=\langle\gamma_{0}$ $:=$ diag$(-1, -1,1,1),$ $\gamma_{1}$ $:=$ diag$(-1,1, -1,1),$ $\gamma_{2}$ $:=$ diag$(1, -1,1, -1)\rangle$ ,
$A_{0}=$ $\{$diag$(a_{0}a_{1},$ $a_{0}a_{2},$ $a_{1}^{-1},$ $a_{2}^{-1})|a_{i}>0(i=0,1,2)\}$ ,
$N_{0}=\{(1$
$*I$
$***1$ $**1)\in G\}$ .
$\sigma$ $M_{0}$ character $\nu=(\nu_{1}, \nu_{2}, \nu_{3})\in C^{3}$ $\exp(\nu)$ $A$ quasi-
character
$\exp(\nu)(a):=\prod_{i=0}^{2}a_{i}^{\nu_{i}}$ , for $a=$ diag $(a_{0}a_{1}, a_{0}a_{2}, a_{1}^{-1}, a_{2}^{-1})$
$I(P_{\min};\sigma, \nu)$ $:=C^{\infty}-Ind_{P_{\min}}^{G}(\sigma\otimes\exp(\nu+\rho)\otimes 1_{N})$
$G$ $\rho=(3/2,2,1)\in C^{3}$
$\pi=I$ (Pmin; $\sigma,$ $\nu$ ) $G$ $\det(\beta)<0$
$\chi:M_{\beta}arrow C^{\cross}$ $M_{\beta}$ quasi-character
(i) $\dim_{C}GW_{G}^{mg}(\pi, \chi\cdot\psi_{\beta})\leq 1$ .
(ii) $\Phi\in GW_{G}^{mg}(\pi, \chi\cdot\psi_{\beta})$ $v\in \mathcal{H}_{\pi}$ $v\in \mathcal{H}_{\pi}$ $\pi$ $K0$-type






$\beta$ $(\det(\beta)>0)$ [Ni], [Is] Is]
dimc $GW_{G}^{mg}(\pi, \chi\cdot\psi_{\beta})\leq 1$
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\S 3. $\Phi\in GW_{G}^{mg}(\pi, \chi\cdot\psi_{\beta})$ $W_{v}(g):=\Phi(v)(g)\in$
$C_{mg}^{\infty}(R_{\beta}\backslash G;\chi\cdot\psi_{\beta})$ Whittaker [Mo-2]
$\beta=(\begin{array}{ll}0 c/2c/2 0\end{array})(c\neq 0)$
$M_{\beta}=\{zdiag(y_{1},1,1,y_{1})|z\in R^{x},y_{1}\in R^{X}\}$
$S= \{a(t, y) :=\exp(tH_{0}+\frac{\log(y)}{2}\cdot diag(1, 1, -1, -1))|t\in R,y>0\}$
$H_{0}:=(1 1 -1 -1)\in \mathfrak{g}_{0}$ .
$G=R_{\beta}SK_{0}$ $\pi$ $K_{0^{-}}fixed$ vector $v_{0}\in \mathcal{H}_{\pi}$
$\sigma(\gamma_{1})=\sigma(\gamma_{2})=1$
$\Phi\in G$ 3g $(\pi, \chi\cdot\psi_{\beta})$ $W_{vo}(g):=\Phi(v_{0})(g)\in C_{mg}^{\infty}(R_{\beta}\backslash G;\chi\cdot\psi_{\beta})$
Whittaker $W_{vo}(g)$ $K_{0}$- $G=R_{\beta}SK_{0}$
$S$ $G_{0}$ $U(g_{0})$
$W_{v_{0}}(a(t,y))$
$W_{v_{0}}(a(t, y))= \sum_{j\geq 0}\phi^{<j>}(y)\mathscr{S}$
, $t\in R$ , $y>0$
(i) $\phi^{<j>}(y)$ $\phi^{<j-2>}(y)$ $(j\geq 2)$
(ii) $z=(\pi cy)^{2}$ $\phi(z)=\phi^{<k>}(z)(k=0,1)$
$(\#)$ $\{z\prod_{i=1}^{2}(z\frac{d}{dz}-a_{i}+1)-\prod_{j=1}^{4}(z\frac{d}{dz}-b_{j})\}\phi(z)=0$
4 $a_{i}$ $b_{j}$ $\chi$ $\pi$
$W_{vo}(g)$ $Z(\mathfrak{g})$- $K$- $W_{vo}(g)$
Harish-Chandra ([HC, Theorem 1])
$\phi^{<k>}(z)$ $zarrow+\infty$ $(cf. [Mo-2, \S 3])$
$(\#)$ $G_{2,4}^{4,0}(z|_{b_{1}},$ $a_{1}b_{2},$ $b_{3}a_{2},$ $b_{4})$
$a_{i}-b_{J}\not\in Z_{>0}(\forall i,j)$ ([Er]),
$([Mo-2, \S 9])$ $\dim_{C}GW_{G}^{mg}(\pi,\chi\cdot\psi_{\beta})\leq 2$





$\sigma(\tilde{\gamma_{0}})\chi(\tilde{\gamma_{0}})$ 1 $-1$ $\phi^{<0>}(y)\equiv 0$
$\phi^{<1>}(y)\equiv 0$ dimc $GW_{G}^{mg}(\pi_{\infty},\chi\cdot\psi_{\beta})\leq 1$
$\sigma(\tilde{\gamma_{0}})\chi(\tilde{\gamma_{0}})=1$ $W_{vo}(a(0,y))$
:
$W_{v0}(a(0,y))=C \cross\int_{-\sqrt{-1}\infty}^{+\sqrt{-1}\infty}\frac{\prod_{j=1,2}\Gamma(b_{j}-s)}{\prod_{1\leq i\leq 4}\Gamma(a_{i}-s)}(\pi w)^{2s}ds$
with
$a_{1}= \frac{\mu+2}{2}$ , $a_{2}=^{-A_{2}^{\underline{+2}}}-$ ,
$b_{1}=_{4}^{\nu+\nu_{\mathfrak{k}\text{ }}}\infty=$ $b_{2}=^{\nu}\lrcornerarrow^{-\nu+3}4$ , $b_{3}= \frac{-\nu+\nu+3}{4}$ , $b_{4}=\mapsto-\nu_{4}-\nu+3$ .
$\pi(z)=$ id$\pi,$ $x(zdiag(\sqrt{y_{1}},1/\sqrt{y_{1}},1/$ $y_{1}, \sqrt{y_{1}}, )=y^{\mu}(z>0,y_{1}>0)$
\S 4. 2
(1) $G$ $G_{0}$
[Mo-2, \S 10] [Is-Mo, P.5706]
Novodvorsky 2 $(g, K_{0})-$
intertwiner $\mathcal{H}_{\pi}arrow C_{mg}^{\infty}(R_{\beta}\backslash G;\chi\cdot\psi_{\beta})$ (
)
(2) [Y] Hermite Lie Whittaker
[Y, Theorem6.9 (3)]
$\det(\beta)>0$ $(g, K_{0})$ -intertwiner $\mathcal{H}_{\pi}arrow C_{mg}^{\infty}(R_{\beta}\backslash G;\chi\cdot$
$\psi_{\beta})$ 1 ([Y]
), [Is],[Mi-l] [Y] $\det(\beta)<0$
\S 3
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